A nearby friable cloud in Ursa Majoris contains 270 galaxies with radial velocities 500 < V LG < 1500 km s −1 inside the area of RA= [11
Introduction
The Virgo cluster which is the heart of the Local supercluster of galaxies locates 17 Mpc away from us. It is sided on the north and on the south with diffuse filamentary structures which outline, together with the Virgo cluster, the Local supercluster plane. The Coma I complex of galaxies is situated on the north side, just behind the zero velocity surface of the Virgo cluster, R 0 = 6.8 Mpc or 23
• . This cloud consisting of several virialized groups shows fast non-Hubble motions with amplitude ∼ 700 km s −1 . Such motions can be caused by the expansion of the large cosmic void between the Coma and Virgo clusters, or by the presence of a massive Dark Attractor located in the Coma I region ∼ 15 Mpc away from us .
There is another cloud of bright galaxies further north from the Virgo cluster, also located in the Supergalactic plane, Ursa Majoris. It was used by Tully et al. (1996) and Tully & Courtois (2012) for calibrating Tully-Fisher (1977) relation (=TF). Unlike the "hot" Coma I region, the "cold" cloud Ursa Majoris (=UMa) has a quite low value of radial velocities dispersion, ∼ 150 km s −1 . According to Tully et al. (1996) , the UMa cloud includes galaxies with radial velocities relative to the centroid of the Local Group 700 < V LG < 1210 km s −1 in the circle of radius 7.5
• and with centre coordinates 11 h 56.9 m + 49
• 22 ′ . Galaxies of the late morphological types with high HI content are the prevailing population of the UMa complex (Trentham et al. 2001) , what makes them an easy-to-use tool for calibrating TF relation. According to Tully's catalogue (1988) , the UMa (or "12-1") cloud accounts in total 79 galaxies with radial velocities lying in the indicated range. Over the last years, the number of galaxies in this region with appropriate radial velocities has grown significantly, essentially due to the Sloan Digital Sky Survey (Abazajian et al. 2009 ). Recently Wolfinger et al. (2012) carried out a special HI survey of UMa to find new gas-rich dwarf galaxies. Trebling of the number of galaxies with measured radial velocities in the UMa cloud provides a good base to reconsider structure and kinematics of this neighbouring galaxy complex with a fresh perspective.
Structure of the UMa cloud
Compiling a list of possible UMa cloud members we have assumed some more mild conditions on galaxy coordinates and velocities:
km s −1 than those adopted by Tully et al. (1996) . The list of 270 galaxies satisfying these criteria presented in the Table 1. The columns of the table contain: (1) galaxy name or its number in the known catalogues; the coordinate nomenclature for SDSS and 2MASX galaxies was omitted; (2) equatorial coordinates for 2000.0 epoch; (3) radial velocity (km s −1 ) in the Local Group frame with the apex adopted in NED (http://ned.ipac.caltech.edu); (4) morphological type according to the digital de Vaucouleurs scale; since the considered region is located entirely in the SDSS zone we determined type T independently from LEDA (http://leda.univ-lyon1.fr) and found considerable discrepancies in several cases; (5) integral apparent magnitude in the K s band; the data on K s for bright galaxies were retrieved from 2MASS Survey (Jarrett et al. 2000) , for more faint galaxies K s magnitudes were estimated by apparent B magnitude and average colour index < B −K > for every type T in the manner described by Jarrett et al. (2000) ; (6) name of the brightest galaxy in the MK group (Makarov & Karachentsev, 2011) which the considered galaxy belongs to; (7,8) distance modulus and distance D in Mpc; we used distance moduli estimates from NED compilation as the main source giving preference to recent publications (Tully et al. 2009 , Springob et al. 2009 ). Among 97 galaxies with (m − M) estimates 4 objects have distances measured by Cepheids and Supernovae, 9 galaxies of early types have distance estimates by surface brightness fluctuations (Tonry et al. 2001) , and for the rest majority their distances were determined by Tully-Fisher method. The authors have estimated distance moduli (m − M) for several galaxies with known HI line widths W 50 and appropriate inclinations from the Tully-Fisher relation using parameters proposed by Tully et al. (2009) . The distribution of 270 galaxies in the UMa region in equatorial coordinates is presented in the left panel of Figure 1 . Objects of different morphological types are denoted by circles in different colours. Small circles mark faint galaxies with apparent magnitudes K > 9.0. The solid line under the hour angle ∼ 2 h corresponds to the Local supergalactic equator. The big circle of radius 7.5
• shows the region covered by UMa cloud according to Tully et al. (1996) .
As one can see from this diagram, the galaxy complex in UMa does not have any distinct concentration towards the single centre. The distribution of galaxies in this region is patchy and elongated along the line of supergalactic equator. Thus, the UMa cloud seems to be explicitly unrelaxed structure which does not correspond to galaxy cluster definition. According to the Local supercluster galaxy groups catalogue (Makarov & Karachentsev 2011 ) the UMa cloud contains 7 groups with close values of radial velocities dominated by the galaxies: NGC 3769, NGC 3877, NGC 3992, NGC 4111, NGC 4157, NGC 4217 and NGC 4346. These groups include 159 galaxies or 59% from its total number in this region. Another 45 galaxies (i.e. 17%) belong to four neighbouring groups (centred around NGC 3838, NGC 4151, NGC 4258 and NGC 4490) forming background or foreground relative to the UMa complex itself. The rest quarter of galaxies appears as single objects and members of several pairs situated mainly on the outskirts of the complex.
Distribution of UMa galaxies in the same area and scale is represented in the right panel of Figure 1 where group members are linked with dominating galaxies by straight lines. Four ranges of radial velocities are marked by different colours. The average radial velocity of galaxies tends subtly to increase northward along the supergalactic plane. The spiral galaxies NGC 4258 (K = 5.46 m ) 7.8 Mpc away from us and NGC 3992 (K = 6.93 m ) 22.9 Mpc away are among the brightest objects in the considered region. The first one is associated with 17 satellites, and this group belongs to UMa foreground according to Tully et al. (1996) . NGC 3992 galaxy dominates dynamically the group consisting of 74 members and concentrating about a half of the total luminosity and mass of the UMa complex.
The group of galaxies around NGC 4111 (K = 7.55 m , D = 15.0 Mpc) is notable for some higher content of early types galaxies. Among its seven bright members with K < 9.0 m , four belong to S0 and Sa types, which possibly indicates the advanced evolutionary status of this group.
Hubble flow in the UMa complex
The Hubble diagram V LG vs. D for 97 galaxies in the UMa region is presented in the upper panel of Figure 2 . Only two groups, NGC 3992 and NGC 4111, have more than 10 galaxies with measured distances(26 and 13 respectively). The members of these groups are shown as squares and circles linked with dominating galaxies by straight lines. The members of five other groups of the UMa complex are marked by triangles while the field galaxies are presented as crosses. The straight line corresponds to the Hubble parameter value H 0 = 73 km s −1 Mpc −1 . As one can see from this diagram, the field galaxies follow generally the Hubble relation with the parameter H 0 ∼ 60 km s −1 Mpc −1 and the scatter of about 20%, which corresponds to the typical error for Tully-Fisher distance modulus σ(m − M) ≃ 0.4 m . Unlike the field galaxies, the members of NGC 3992 and NGC 4111 groups do not show any visible correlation between velocities and distances as expected for virialized systems. It should be noted, however, that lenticular galaxies NGC 3990, NGC 3998 and NGC 4026 in the NGC 3992 group have ∼ 4 Mpc less distances than an average one for all other group members. This enigmatic circumstance was mentioned by Tully & Courtois (2012) . As one can see in the SDSS colour images, some S0 galaxies in the UMa region, NGC 3928 for example, have emission and dust patterns which should affect systematically distance measurements based on the surface brightness fluctuations method.
The bottom panel of Figure 2 represents the Hubble diagram for centres of the groups. Every group is depicted as horizontal segment while its length indicates mean distance error for the group members. There are 11 Local volume galaxies situated in front of the UMa complex with radial velocities V LG < 400 km s −1 and distances D < 6 Mpc measured from the luminosity of the tip of the red giant branch. Their average values for V LG and D are also shown in bottom panel as "LV".
As seen from these data, the foreground objects: LV, NGC 4490, NGC 4258 and the neighbour from South group NGC 4151 follow Hubble relation quite well with the standard value H 0 = 73 km s −1 Mpc −1 . However, all the seven UMa groups have a significant shift to the right going clearly beyond distance errors. As a whole for seven UMa groups, the mean peculiar velocity relative to H 0 ∼ 73 km s −1 Mpc −1 line is < V pec >= −337 ± 28 km s with an average value < H i >= (53.3 ± 1.8) km s −1 Mpc −1 . The NGC 3838 galaxy group lying behind the complex near its northern boundary yields also some less value H i = 47 km s −1 Mpc −1 . Kinematic situation in the discussed region could be described by reference to the "domain" concept: the Local group and the nearby groups (M 81, Cen A, NGC 253, etc.) through NGC 4490 and NGC 4258 groups form the "Local Domain" or the "Local Sheet" characterized by low value of internal velocities dispersion while seven UMa groups constitute the neighbouring "UMa Domain". Both domains converge just like tectonic plates, that have mutual approaching velocity of ∼ 300 km s −1 Mpc −1 . A similar idea was already developed by Tully et al. (2008) to explain the converging movement of the "Local Sheet" and the Leo cloud.
Dynamical parameters of the UMa domain
The principal characteristics of the seven UMa groups from Makarov & Karachentsev (2011) are represented in Table 2. The table columns Field galaxies NGC3992 group members NGC4111 group members NGC3877 group members NGC4346 group members NGC4157 group members NGC3838 group members NGC4217 group members NGC3769 group members Other groups members been used to determine its Hubble distance assuming H 0 = 73 km s −1 Mpc −1 ; (4) number of group members with measured radial velocities; (5) morphological type of the dominating galaxy; (6) radial velocity dispersion in km s −1 ; (7) mean harmonic radius in kpc; (8) integral luminosity in the K s band in solar luminosity units; (9, 10) virial (projected) mass of the group and virial mass-to-total luminosity ratio in solar units; (11, 12) mean distance modulus via individual group members and its dispersion; (13) linear distance in Mpc corresponding to the mean modulus; (14) number of group members with distance estimates; (15) radius of the zero velocity surface (in Mpc) which is expressed in terms of the total mass of the group as
assuming the standard cosmological model parameters H 0 = 73 km s −1 Mpc −1 and Ω λ = 0.76 .
The second line for each group specifies radial velocities dispersion corrected for the velocity errors, together with size, luminosity and mass of the group assuming the mean distance value from column (13) and taking into account radial velocity measurement errors. The lower part of the Table 2 contains similar data for four groups neighbouring upon UMa and Coma I complexes of galaxies.
Seven groups constituting the UMa complex are characterised by the following median parameters: radial velocity dispersion of 58 km s −1 , harmonic radius of 300 kpc, integral K-band luminosity of 15.5 · 10 10 L ⊙ and unbiased virial mass estimate of 2.0 · 10 12 M ⊙ coinciding by chance with the Local group mass estimate. The virial mass-to-total Kluminosity ratio for these groups corrected for velocity errors lays in the range [10 -38] M ⊙ /L ⊙ . As a whole for UMa complex, the total luminosity of 7 group members amounts 1.51 · 10 12 L ⊙ . A small increment to it (8%) is added by single galaxies and several pair members distributed among the groups. The sum of unbiased virial mass estimates for seven groups, 4.3 · 10 13 M ⊙ , corresponds to the mass-to-luminosity ratio for the complex (Bell et al. 2003) , it can be presumed that dark (virial) mass of the UMa cloud is 27 times more than its luminous (star) mass. This value increases if there is some additional quantity of dark matter distributed among the groups of the complex and inappreciable by virial method. Though dark matter dominates in the UMa complex, its quantity there is not somewhat extraordinary. As it was noted by Makarov & Karachentsev (2011) , the average global matter density in standard λCDM model, Ω m = 0.28, corresponds to some average value (M/L K ) = 97M ⊙ /L ⊙ . Then, the obtained ratio 28M ⊙ /L ⊙ for UMa cloud is expressed in terms of mean densities as Ω m = 0.08, i.e. considerably lower than the global density. As it was pointed out by Karachentsev (2012) , there is a disagreement between the mean local estimate of matter density, Ω m,loc = 0.08 ± 0.02 within a sphere of radius ∼ 50 Mpc and the global cosmic value Ω m,glob = 0.28 ± 0.03. The case of UMa complex provides yet more evidence for the existance of "Missing Dark Matter" problem.
Most distances to the UMa domain galaxies are determined through Tully-Fisher relation with a typical error of ∼ 20% or σ m−M = 0.4 m . If galaxies in the seven selected MK-groups are real members of these groups, than the observed dispersion of distance moduli should be specified by measurement errors, i.e. it should be of about ∼ 0.4 m . As one can see from the column (12) data in the Table 2 , the rms meaning σ(m − M) over seven groups is 0.27 m , and taking number of galaxies n D as a weight this value reaches σ(m − M) = 0.40 m , providing a posteriori an evidence for real membership of these galaxies.
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As it is seen from the last column of Table 2 , the infalling zones around seven groups of the UMa complex overlap each other essentially. Taking also into account the small scatter of average distances for the groups along the line of sight (15.1 − 19.1 Mpc) one may conclude that all the seven groups under discussion form a single physical complex (domain).
Concluding remarks
The latest years provide more and more evidence that besides regular virialized groups and clusters of galaxies, a population of loose unvirialized structures exists involving roughly a quarter of all galaxies. The typical dimensions of such dynamically unrelaxed aggregations (associations, clouds, domains) are about 30 kpc to 10 Mpc. Population of these structures differs from that one of regular groups and clusters by low luminosity of galaxies, neutral hydrogen abundance and active star formation. Tully et al. (2006) even proposed to distinguish a special category of "dwarf galaxies associations", the proximate example of the latter is the quartet {NGC 3109, Sex A, Sex B and Antlia} only 1.3 Mpc away. Makarov & Uklein (2012) published a list of such dwarf systems populating the Local supercluster volume. Another example (on larger scales) is the nearby Canes Venatici I cloud with dimensions of about 5 Mpc (Karachentsev et al. 2003) . Many of these "lethargic" structures are listed in "Nearby Galaxies Atlas" (Tilly & Fisher, 1987) named "clouds" and "spurs", i.e. loose fragments of the large scale structure.
The UMa cloud also represents such unvirialized complex. Among 270 galaxies in this region 133, i.e. nearly a half, are dwarf systems of morphological types Ir, Im, BCD (T = 9 and 10). Most of them appear in the GALEX UV-survey, i.e. they demonstrate active star formation. The UMa complex has a projected diameter of about 4 Mpc, roughly the same as its radial dimension (from 15 up to 19 Mpc).
The UMa complex consists of 7 groups having crossing times of (4-7) Gyr, i.e. 2-3 times less than the age of the Universe. Crossing time for the complex itself is actually equal to the age of the Universe. The total virial mass of the UMa cloud is 4 · 10 13 M ⊙ , what is quite typical for a rich group or for a poor cluster. The mean matter density in 1 The rms variance of distance moduli for four groups neighbouring to UMa complex and presented in the lower lines of UMa, Ω m ≃ 0.08, appears to be almost the same as the mean matter density in the Local universe within the radius of 50 Mpc (Makarov & Karachentsev, 2011) . This is despite the fact that the Ursa Majoris cloud looks like an overdensity in the Nearby Galaxies Atlas (Tully and Fisher, 1987) . It could be supposed that UMa domain contains by an order more of dark matter distributed in the volume between seven groups. However, having the total mass of ∼ 4 · 10 14 M ⊙ , i.e. comparable with the Virgo cluster mass, the UMa complex would show the "Z-wave" effect of infall. However, this phenomenon could not be followed in the Hubble diagram. The most natural explanation for this is that the significant amount of mass in the Universe lies in the empty space between clusters, where the dark-to-luminous matter ratio is much greater than 100 (Karachentsev, 2012) .
According to the bottom panel of Figure 2 , the UMa system of groups is going through nearly free Hubble expansion. As a whole, the UMa domain moves toward our Local domain with a peculiar velocity of (−337 ± 28) km s −1 . Searching for similar objects in the Local universe and investigating their kinematics seems to be of a great importance. Table 1 : List of 270 galaxies within RA= [11 h . 0, 13 
